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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The navigation system which displays the current position on the map screen of a display based on the 
current position data and the map data memorized beforehand which are characterized by providing the following, and 
which position the self current position and are obtained. A storage means to incorporate aerial photograph as an image 
data beforehand, and to memorize as aerial photograph data. A display-control means to match the aforementioned 
map data and the aerial photograph data which carried out [ aforementioned ] storage, and to display the self current 
position on the aerial photograph screen of the aforementioned display based on the aforementioned current position 
data. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a navigation system, especially relates to the GPS navigation system 

for mount using the GPS (Global PositioningSystem) receiver. 

[0002] 

[Description of the Prior Art] The GPS navigation system using the satellite is used from before as a navigation system 
for various kinds of mobiles, such as an automobile, an aircraft, and a vessel. The GPS receiver used for this GPS 
navigation system usually receives an electric wave from three or more GPS satellites, and he measures the position of 
a receiving point from false distance data including time offset of the receiver between each GPS satellite and a 
receiving point, and the position data of each GPS satellite, and he is constituted so that GPS positioning data may be 
outputted. 

[0003] Map matching of this GPS positioning data and the map data beforehand recorded on record media, such as 
CD-ROM (Compact Disk-Read Only Memory), is carried out, and the GPS navigation system which displays the self 
current position, the direction of a signal, etc. on the map screen of a display is known. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the map screen displayed on a display was created using the map data 
of the Geographical Survey Institute, although it was easy in the above and the conventional GPS navigation system to 
understand the position of self current position and highway on the map concerned, a station, etc. The narrow passage 
which is not displayed on the map in fact could not exist, the actual situation of the current position circumference has 
not been easily grasped in the case where a self-vehicle is in the bad position which is a prospect in the shadow of a big 
building etc., but there was fault that a navigation system could not demonstrate an original function. 
[0005] Moreover, being the situation of the self actual current position circumference, for example, the area where it is 
crowded with buildings, being an orchard area, or making the information on all roads etc. memorize beforehand, in 
order to solve this does not become huge and have the realistic amount of data. 

[0006] Then, the purpose of this invention can recognize the situation of the current position circumference easily, and 
is to offer the navigation system which does not not much increase the amount of data required for navigation. 
[0007] 

[Means for Solving the Problem] In the navigation system which displays the current position on the map screen of a 
display based on the current position data and the map data memorized beforehand which this invention positions the 
self current position and are obtained in order to solve the above-mentioned technical problem A storage means to 
incorporate aerial photograph as an image data beforehand, and to memorize as aerial photograph data, The 
aforementioned map data and the aerial photograph data which carried out [ aforementioned ] storage are matched, and 
a display-control means to display the self current position on the aerial photograph screen of the aforementioned 
display based on the aforementioned current position data is had and constituted. 
[0008] 

[Function] According to this invention, a display-control means matches map data and aerial photograph data, and 
displays the self current position on the aerial photograph screen of a display based on current position data. Since the 
situation of farmland, such as a building group and a field, etc. is displayed on an aerial photograph screen, recognition 
of the current position becomes easy by comparing this aerial photograph screen with the environment of the building 
of the self actual circumference, a field, etc. 
[0009] 

[Example] Next, the example of this invention is explained with reference to drawin g 1 or drawing 6 . The block 
diagram showing the basic composition at the time of applying this invention to drawing 1 at the navigation system for 
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mount is shown. 

[0010] The earth magnetism sensor 1 by which the navigation system 100 for mount outputs the direction data of the 
travelling direction of a self-vehicle, The angular- velocity sensor 2 which detects the angular velocity at the time of 
rotation of a self-vehicle, and outputs angular- velocity data, The mileage sensor 3 which outputs mileage data by 
detecting and integrating with the rotational frequency of a shaft, With the GPS receiver 4 which receives the electric 
wave from a GPS satellite and outputs GPS positioning data The system controller 5 which controls the whole 
navigation system based on direction data, angular-velocity data, mileage data, and GPS positioning data, The input 
unit 1 1 for inputting various data, and CD-ROM drive 12 which reads various data from the CD-ROM disk DK under 
control of a system controller 5, and is outputted, Under control of a system controller 5, it has the display unit 13 
which displays various indicative datas, and the voice reproduction unit 18 which reproduces and outputs various voice 
data under control of a system controller 5, and is constituted. The CD-ROM disk DK is functioning as a storage 
means here. 

[001 1] The interface section 6 in which a system controller 5 performs interface operation with the exterior, CPU7 
which controls the system controller 5 whole, and ROM8 in which the control program which controls a system 
controller was stored (Read Only Memory), RAM9 which has the non-volatile memory section which is not illustrated 
and stores various data possible [ writing ] (Random Access Memory), It connects through the bus line 10 in 
************, the input unit 1 1, CD-ROM drive 12, the display unit 13, and the voice reproduction unit 18. The 
system controller 5 is functioning as a display-control means here. 

[0012] The display unit 13 is equipped with the graphic controller 14 which controls the whole display unit based on 
the control data from CPU7 sent through a bus line 10, the buffer memory 15 which consists of memory, such as 
VRAM (Video RAM), and memorizes temporarily the image information in which a real time display is possible, and 
the display-control section 16 in which the display 17 of a liquid crystal display, CRT, etc. carries out a display control 
based on the image data outputted from a graphic controller 14, and is constituted. 

[0013] The voice reproduction unit 18 is equipped with D/A converter 19 which performs the digital to analog of the 
voice digital data sent through a bus line 10 from CD-ROM drive 12 or RAM9, the amplifier 20 which amplifies the 
voice analog signal outputted from D/A converter 19, and the loudspeaker 21 which changes and outputs the amplified 
voice analog signal to acoustic vibration, and is constituted. 

[0014] Here, with reference to drawin g! or drawing 4 , the data structure in the CD-ROM disk DK is explained. The 
**** managed table 50 for managing the map data for a display in the CD-ROM disk DK, The guide mark external- 
character code data 51 which store a different service guide mark for every contents of service of each institution 
displayed on a map screen according to a classification as an external-character code, The kanji font data 52 which 
stores the font of various graphic characters (an external character is included), the map display unit data 53 A, 53B, 
and 53C which are the blocks of the various data for a map display based on the contents of the **** managed table 
50, and ** are stored. The contents of service are offer service in the institution concerned, for example, it differs for 
every institution here like a Japanese-style food restaurant, a European-food restaurant, a hotel, a movie theater, and an 
amusement park. 

[0015] The **** managed table 50 is equipped with typical drawing leaf management piece 50A which manages a 
small scale, i.e., the map data of ******, middle view leaf management piece 50B which manages the map data of a 
medium scale, i.e., an inside field, and top view leaf management piece 50C which manages the map data of a large 
scale, i.e., an extensive field, and is constituted. Furthermore, two or more map display units 53 A, --, 53 A correspond 
to typical drawing leaf management piece 50A, two or more map display units 53B, --, 53B correspond to middle view 
leaf management piece 50B, and two or more map display units 53C, --, 53C correspond to top view leaf management 
piece 50C. Thereby, with reference to two or more map display units which accepted the need based on each 
management piece 50A, 50B, and 50C, CPU7 transmits various data to RAM9 and buffer memory 1 5, and performs 
various displays, such as a map screen display. 

[0016] Drawing 3 shows the data composition in map display unit data, and shows the composition of map display unit 
data 53A as an example. Other unit data 53B and 53C have the same composition. The pallet data 60 as color data for 
map display unit data 53 A performing a map display in a color, 62, such as the image data 61 which is the image of a 
map screen, and character code data displayed on a map screen, The service link data constellation 63 which is the 
address table showing the storing address on the CD-ROM disk DK of the service information concerned in order to 
offer the service information showing the contents of service which each service institution offers, The aerial 
photograph data pointer 70 and ** which show the storing address on the CD-ROM disk DK of the sightseeing guide 
voice data 72 which performs a sightseeing guide corresponding to the image data 71 and the image data concerned of 
aerial photograph are stored. 

[0017] The service classification code data 65 with which the service link data constellations 63 differ for every offer 
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service of leisure facilities, accommodations, a restaurant, etc., The position data 66 in which the whereabouts position 
of each institution is shown, and the name data 67 of each institution, The detailed data pointer 68 which is the address 
table showing the storing address on the CD-ROM disk DK of the service detailed data of each institution, It has the 
explanation voice data pointer 69 which is the address table showing the storing address on the CD-ROM disk DK of 
the explanation voice data which explains the outline of each institution with voice, and is constituted. 
[0018] The service detailed data 80 for every institution as shown in drawing 4 are stored in the storing address on the 
CD-ROM disk DK shown by the detailed data pointer 68. 

[0019] The pallet data 81 as color data with which the service detailed data 80 constitute the photograph data of each 
institution, The image data 82 which constitutes photograph data, and the address alphabetic data 83 corresponding to 
the character (for example, institution name) for overwriting on the display screen of a display 1 7, It has the 
explanation voice data pointer 84 which shows the address on the CD-ROM disk DK with which the voice data for 
giving detailed explanation of the institution concerned with voice is stored, and is constituted. Here, photograph data 
are image datas, such as an appearance photograph of each institution, an interior photograph which copied interior, 
and recommended menu photographs, such as a restaurant. 

[0020] Next, the GPS receiver 4 is explained with reference to drawing 5 . The crystal oscillator 35 with which it 
connects with a preamplifier 3 1 through a band-pass filter 32 at the GPS receive section 40, and, as for the GPS 
receiver 4, GPS antenna 4A outputs the reference frequency signal which is a timing-control signal of the whole 
equipment, The clock oscillator circuit 36 which generates a clock signal based on a reference frequency signal, It has 
the signal-processing section 37 which performs various signal processing by making a clock signal into a timing 
signal of operation, and the operation part 38 which generates and outputs GPS data based on the output signal of the 
signal-processing section 37, and is constituted. 

[0021] The frequency-synthesis circuit 41 where the GPS receive section 40 makes the signal of the same pattern as the 
data about the state of the position of the signal carrier of a GPS satellite, and a GPS satellite, and the clock in a GPS 
satellite based on a reference frequency signal, The code generating circuit 42 which generates and outputs the code 
signal which has the same pattern as the ranging signal from a GPS satellite based on a clock signal, The data and the 
subcarrier wave detector 43 for carrying out correlation detection of the data and the subcarrier about an orbit of the 
clock in a GPS satellite, and a GPS satellite based on the output signal of the frequency-synthesis circuit 41 and the 
code generating circuit 42, It has the code lock wave detector 44 for carrying out correlation detection of the ranging 
signal with a code signal. 

[0022] Next, operation of the navigation system for mount is explained with reference to a drawing. A system 
controller 5 will compute current position data based on the program stored in ROM8, if direction data, angular- 
velocity data, mileage data, and GPS positioning data are inputted through the interface section 6. In this case, when 
the positioning precision of GPS positioning data is high, GPS positioning data are not amended, and when the 
positioning precision of GPS positioning data is low, it asks for current position data from direction data, angular- 
velocity data, mileage data, etc., without using the thing or GPS positioning data which amended GPS positioning data 
using direction data, angular-velocity data, mileage data, etc., using GPS positioning data as current position data. 
[0023] If current position data are computed, a system controller 5 will drive CD-ROM drive 12, and will transmit 
various required data to RAM9 through a bus line 10 from the CD-ROM disk DK. Furthermore CD-ROM drive 12 is 
driven and required aerial photograph data are transmitted to buffer memory 15 from the CD-ROM disk DK. More 
specifically, a system controller 5 searches the map display unit data 53 corresponding to current position data, 
distinguishes whether aerial photograph data required for a display are recorded on which the address on the CD-ROM 
disk DK with reference to the aerial photograph data pointer 70, and transmits the aerial photograph data concerned to 
buffer memory 15 through a bus line 10 and a graphic controller 14. In this case, what incorporated aerial photograph 
as an image data with the image scanner etc. is used for aerial photograph data. Therefore, while being able to obtain 
data with it, the amount of data is the same as the image data 61 of the conventional map, and can be made to 
memorize on the CD-ROM disk DK easily. [ to amount of information ] [ much / there is little time and effort of data 
origination, and ] 

[0024] Then, based on current position data and map data, CPU7 asks for the current position on an aerial photograph 
screen, overwrites the data which show the current position on the aerial photograph data of buffer memory 15, and 
creates the data for a display. In this case, it carries out by doubling the LONG and the LAT of the upper left of the 
rectangle field which the LONG of the upper left of the rectangle field which aerial photograph data express, and the 
lower right and the LAT, and map data express as the method of matching of map data and aerial photograph data, for 
example, and the lower right. 

[0025] Next, a graphic controller 14 reads the data for a display from buffer memory 15 one by one according to 
drawing timing, and displays them on a display 1 7 through a display controller 16. 



Page 4 of 4 



[0026] What displayed the mark (black trigonum mark) which shows the self current position on an aerial photograph 
screen at drawin g_6 (a) based on aerial photograph data is shown. What displayed the mark which shows the self 
current position on the map screen usual [ based on map data ] is shown in drawing_6 (b) for comparison. In addition, 
the nose of cam of the black trigonum mark shows the travelling direction of a self-vehicle, and the round mark around 
a current position mark is a mark which shows the predetermined distance (for example, radius of 50m) from the self 
current position. 

[0027] Since the situation of the actual circumference can grasp easily what displayed the current position mark on the 
aerial photograph screen as compared with what displayed the current position mark on the usual map screen, it can 
grasp the actual move situation of self etc. easily, and can folly demonstrate a navigation function. 
[0028] In the above example, although only the case where the current position was displayed on an aerial photograph 
screen was explained, when a user changes to the screen which displayed the current position on the usual map screen 
suitably, it is also possible to constitute so that navigation may be made to perform on a screen more legible for a user. 
Moreover, in the above example, although only the navigation system for mount was explained, it is possible to apply 
this invention to the navigation system of other mobiles, such as a man, a vessel, and an airplane. 
[0029] 

[Effect of the Invention] According to this invention, a display-control means matches map data and aerial photograph 
data, and displays the self current position on the aerial photograph screen of a display based on current position data. 
Since the situation of farmland, such as a building group and a field, etc. is displayed on an aerial photograph screen, 
the situation recognition of the current position circumference becomes easy by comparing this aerial photograph 
screen with the environment of the building of the self actual circumference, a field, etc. Furthermore, since the image 
data which incorporated aerial photograph with the image scanner etc. is used, the time and effort of complicated data 
origination can be saved, enormously, a bird clapper does not have data capacity and it can create a detailed image 
data. 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
(a) 




(b) 




[Translation done.] 



